Pulsed field gradient spin-echo NMR measurement of water diffusion coefficient in thickening and gelling agents: guar galactomannan solutions and pectin gels.
The Pulsed Field Gradient Spin-Echo (PFG-SE) method was used to study the diffusional properties of water in guar galactomannan solutions and in highly methyl-esterified (HDE) pectin solutions and gels. The diffusion coefficient of water in the non-gelling galactomannan system was the same than that of pure water and independent on polymer concentration, despite of a strong increase in viscosity. In the two-component gelling system, pectin-sucrose, the diffusion coefficient of water was lower than in the pure state, and decreasing as a function of the concentration of both constituents. A normalized diffusion coefficient, Dgel/Dsuc, was defined to discriminate the effect of the gelation process on water diffusion, and it showed a clear dependence on the extent of network formation. Unrestricted diffusion was evidenced in all cases.